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SEQUENCE LISTING 



<110> SMEAL, TOD R. 

CALLOW, MARINELLA G. 
JALLAL, BAHIJA 
ZOZULYA, SERGEY 
GISHIZKY, MIKHAIL L. 

<120> GEF-Hlb: BIOMARKERS , COMPLEXES, ASSAYS AND THERAPEUTIC 
USES THEREOF 

<130> 034536-0407 

<140> 10/611,671 
<141> 2003-07-02 

<150> 60/460,053 
<151> 2003-04-04 

<150> 60/393,600 
<151> 2002-07-05 

<160> 52 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 2763 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
polynucleotide 

<400> 1 

atgcctgtaa caagagcatc acagccaagg aagccctcat ctgcccaaca acagaaagcg 60 
gccctgctga agaacaacac cgccttgcag tccgtttctc ttcgaagtaa gacaaccatc 120 
cgggagcggc caagctcggc catctacccc tccgacagct tccggcagtc cctcctgggc 180 
tcccgccgtg gccgctcctc cttgtcttta gccaagagtg tttctaccac caacattgct 240 
ggacatttca atgatgagtc tcccctgggg ctgcgccgga tcctctcaca gtccacagac 300 
tccctcaaca tgcggaaccg aaccctatcc gtggaatccc tcattgacga agcagaggta 360 
atctacagtg agctgatgag tgactttgag atggatgaga aggactttgc agctgactct 420 
tggagtcttg ctgtggacag cagcttcctg cagcagcata aaaaggaggt gatgaagcag 480 
caagatgtca tctatgagct aatccagaca gagctgcacc atgtgaggac actgaagatc 54 0 
atgacccgcc tcttccgcac ggggatgctg gaagagctac acttggagcc aggagtggtc 600 
cagggcctgt tcccctgcgt ggacgagctc agtgacatcc atacacgctt cctcagccag 660 
ctattagaac gccgacgcca ggccctgtgc cctggcagca cccggaactt tgtcatccat 72 0 
cgcttgggtg atctgctcat cagccagttc tcaggtccta gtgcggagca gatgtgtaag 780 
acctactcgg agttctgcag ccgccacagc aaggccttaa agctctataa ggagctgtac 840 
gcccgagaca aacgcttcca gcaattcatc cggaaagtga cccgccccgc cgtgctcaag 900 
cggcacgggg tacaggagtg catcctgctg gtgactcagc gcatcaccaa gtacccgtta 960 
ctcatcagcc gcatcctgca gcattcccac gggatcgagg aggagcgcca ggacctgacc 1020 
acagcactgg ggctagtgaa ggagctgctg tccaatgtgg acgagggtat ttatcagctg 1080 



gagaaagggg cccgtctgca ggagatctac 
gtgcctggca agggcccctt tggccgagag 
ggctgcctgc tctggaagac agcgacgggg 
acagatgtac tggtgtttct ccaggaaaag 
aagccttcag tggtatcgct gcagaatcta 
gggatgtttc tgatcagcgc agccccacct 
gatgaccgga gcacctggat ccgggtcatt 
gaggacttcc ccctgattga gacagaggat 
ttgcagcaga aggaccgggc actggtggag 
gagatgaccc atttccaggc cgaagaggat 
cccaggggcc ttttccgctc tgagtccctt 
gatgccatcc gtgaggtgga gggtctgaaa 
ctcttgacac cccgagagcc agccctgccc 
cctggggtca ctgccaatgg tgaggccaga 
gctgactcag actctagcca gagggatcga 
gaggcgttac agcgattggt caatctctat 
gcccagcagg acactctgat ggaagcccgg 
ctgtgccgag ccaactctcg ggatggggag 
cctgaaaagc aggccacgga actggcatta 
gagctacggc gctgccggcg gctaggtgaa 
gcccggctcc gggagagtga gcaggcccgg 
cgaaggcagc tggccgccct gggccagacc 
cgcagacctg tggatcctcg gcggcgcagc 
ttcaaccccc cacagcccag ccgaggcact 
tctgtccatc gaaactttga ggaccgagag 
ctgcaagaca gcagtgaccc tgacactggc 
ccgccccaca gtccacgagg tgagaccctg 
atgcaggaca tcccggagga gacggagagc 
taa 



2 

aaccgcatgg accctcgggc ccaaacccca 1140 
gaacttctga ggcgcaaact catccacgat 1200 
cgcttcaaag atgtgttagt gctgctgatg 1260 
gaccagaagt acatctttcc taccctggac 1320 
atcgtacgag acattgccaa ccaggagaaa 1380 
gagatgtacg aggtgcacac agcatcccgg 1440 
cagcagagcg tgcgcacatg cccatccagg 1500 
gaggcttacc tgcggcgaat taagatggag 1560 
ctgctgcgag agaaggtcgg gctgtttgct 1620 
ggtggcagtg ggatggccct gcccaccctg 1680 
gagtcccctc gtggcgagcg gctgctgcag 1740 
gacctgctgg tggggccagg agtggaactg 1800 
ttggaaccag acagcggtgg taacacgagt 1860 
accttcaatg gctccattga actctgcaga 1920 
aatggaaatc agctgagatc accgcaagag 1980 
ggacttctac atggcctaca ggcagctgtg 2040 
ttccctgagg gccctgagcg gcgggagaag 2100 
gctggcaggg ctggggctgc ccctgtggcc 2160 
ctgcagcggc aacatgcgct gctgcaggag 2220 
gaacgggcaa ccgaagctgg cagcctggag 22 80 
gcactgctgg agcgtgaggc cgaagaggct 2 34 0 
gagccactcc cagctgaggc cccctgggcc 2400 
ctccccgcag gcgatgccct gtacttgagt 2460 
gaccgcctgg atctacctgt cactactcgc 2520 
aggcaggaac tggggagccc cgaagagcgg 2 580 
agcgaggagg aaggtagcag ccgtctgtct 2 640 
gcggagacat ggaccagaga ctttaccaga 2 700 
cgcgacgggg aggctgtagc ctccgagagc 2 760 

2763 



<210> 2 

<211> 920 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
polypeptide 

<400> 2 

Met Pro Val Thr Arg Ala Ser Gin Pro Arg Lys Pro Ser Ser Ala Gin 
15 10 15 

Gin Gin Lys Ala Ala Leu Leu Lys Asn Asn Thr Ala Leu Gin Ser Val 
20 25 30 

Ser Leu Arg Ser Lys Thr Thr lie Arg Glu Arg Pro Ser Ser Ala lie 
35 40 45 

Tyr Pro Ser Asp Ser Phe Arg Gin Ser Leu Leu Gly Ser Arg Arg Gly 
50 55 60 



\ 



3 



Arg Ser Ser Leu Ser Leu Ala Lys Ser Val Ser Thr Thr Asn lie Ala 
65 70 75 80 

Gly His Phe Asn Asp Glu Ser Pro Leu Gly Leu Arg Arg lie Leu Ser 
85 90 95 

Gin Ser Thr Asp Ser Leu Asn Met Arg Asn Arg Thr Leu Ser Val Glu 
100 105 110 

Ser Leu lie Asp Glu Ala Glu Val lie Tyr Ser Glu Leu Met Ser Asp 
115 120 125 

Phe Glu Met Asp Glu Lys Asp Phe Ala Ala Asp Ser Trp Ser Leu Ala 
130 135 140 

Val Asp Ser Ser Phe Leu Gin Gin His Lys Lys Glu Val Met Lys Gin 
145 ~ 150 155 160 

Gin Asp Val He Tyr Glu Leu lie Gin Thr Glu Leu His His Val Arg 
165 170 175 

Thr Leu Lys lie Met Thr Arg Leu Phe Arg Thr Gly Met Leu Glu Glu 
180 185 190 

Leu His Leu Glu Pro Gly Val Val Gin Gly Leu Phe Pro Cys Val Asp 
195 200 205 

Glu Leu Ser Asp lie His Thr Arg Phe Leu Ser Gin Leu Leu Glu Arg 
210 215 220 

Arg Arg Gin Ala Leu Cys Pro Gly Ser Thr Arg Asn Phe Val lie His 
225 230 235 240 

Arg Leu Gly Asp Leu Leu He Ser Gin Phe Ser Gly Pro Ser Ala Glu 
245 250 255 

Gin Met Cys Lys Thr Tyr Ser Glu Phe Cys Ser Arg His Ser Lys Ala 
260 265 270 

Leu Lys Leu Tyr Lys Glu Leu Tyr Ala Arg Asp Lys Arg Phe Gin Gin 
275 280 285 

Phe He Arg Lys Val Thr Arg Pro Ala Val Leu Lys Arg His Gly Val 
290 295 300 

Gin Glu Cys He Leu Leu Val Thr Gin Arg He Thr Lys Tyr Pro Leu 
305 * 310 315 320 

Leu He Ser Arg He Leu Gin His Ser His Gly He Glu Glu Glu Arg 
325 330 335 

Gin Asp Leu Thr Thr Ala Leu Gly Leu Val Lys Glu Leu Leu Ser Asn 
340 345 350 



4 



Val Asp Glu Gly lie Tyr Gin Leu Glu Lys Gly Ala Arg Leu Gin Glu 
355 360 365 

lie Tyr Asn Arg Met Asp Pro Arg Ala Gin Thr Pro Val Pro Gly Lys 
370 375 380 

Gly Pro Phe Gly Arg Glu Glu Leu Leu Arg Arg Lys Leu lie His Asp 
385 390 395 400 

Gly Cys Leu Leu Trp Lys Thr Ala Thr Gly Arg Phe Lys Asp Val Leu 
405 410 415 

Val Leu Leu Met Thr Asp Val Leu Val Phe Leu Gin Glu Lys Asp Gin 
420 425 430 

Lys Tyr lie Phe Pro Thr Leu Asp Lys Pro Ser Val Val Ser Leu Gin 
435 440 445 

Asn Leu lie Val Arg Asp lie Ala Asn Gin Glu Lys Gly Met Phe Leu 
450 455 460 

lie Ser Ala Ala Pro Pro Glu Met Tyr Glu Val His Thr Ala Ser Arg 
465 470 475 480 

Asp Asp Arg Ser Thr Trp lie Arg Val lie Gin Gin Ser Val Arg Thr 
485 490 495 

Cys Pro Ser Arg Glu Asp Phe Pro Leu lie Glu Thr Glu Asp Glu Ala 
500 505 510 

Tyr Leu Arg Arg lie Lys Met Glu Leu Gin Gin Lys Asp Arg Ala Leu 
515 520 525 

Val Glu Leu Leu Arg Glu Lys Val Gly Leu Phe Ala Glu Met Thr His 
530 535 540 

Phe Gin Ala Glu Glu Asp Gly Gly Ser Gly Met Ala Leu Pro Thr Leu 
545 550 555 560 

Pro Arg Gly Leu Phe Arg Ser Glu Ser Leu Glu Ser Pro Arg Gly Glu 
565 570 575 

Arg Leu Leu Gin Asp Ala lie Arg Glu Val Glu Gly Leu Lys Asp Leu 
580 585 590 

Leu Val Gly Pro Gly Val Glu Leu Leu Leu Thr Pro Arg Glu Pro Ala 
595 600 605 

Leu Pro Leu Glu Pro Asp Ser Gly Gly Asn Thr Ser Pro Gly Val Thr 
610 615 620 

Ala Asn Gly Glu Ala Arg Thr Phe Ash Gly Ser lie Glu Leu Cys Arg 
625 630 635 640 



5 



Ala Asp Ser Asp Ser Ser Gin Arg Asp Arg Asn Gly Asn Gin Leu Arg 
645 650 655 

Ser Pro Gin Glu Glu Ala Leu Gin Arg Leu Val Asn Leu Tyr Gly Leu 
660 665 670 

Leu His Gly Leu Gin Ala Ala Val Ala Gin Gin Asp Thr Leu Met Glu 
675 680 685 

Ala Arg Phe Pro Glu Gly Pro Glu Arg Arg Glu Lys Leu Cys Arg Ala 
690 695 700 

Asn Ser Arg Asp Gly Glu Ala Gly Arg Ala Gly Ala Ala Pro Val Ala 
705 710 715 720 

Pro Glu Lys Gin Ala Thr Glu Leu Ala Leu Leu Gin Arg Gin His Ala 
725 730 735 

Leu Leu Gin Glu Glu Leu Arg Arg Cys Arg Arg Leu Gly Glu Glu Arg 
740 745 750 

Ala Thr Glu Ala Gly Ser Leu Glu Ala Arg Leu Arg Glu Ser Glu Gin 
755 760 765 

Ala Arg Ala Leu Leu Glu Arg Glu Ala Glu Glu Ala Arg Arg Gin Leu 
770 775 780 

Ala Ala Leu Gly Gin Thr Glu Pro Leu Pro Ala Glu Ala Pro Trp Ala 
785 790 795 800 

Arg Arg Pro Val Asp Pro Arg Arg Arg Ser Leu Pro Ala Gly Asp Ala 
805 810 815 

Leu Tyr Leu Ser Phe Asn Pro Pro Gin Pro Ser Arg Gly Thr Asp Arg 
820 825 830 

Leu Asp Leu Pro Val Thr Thr Arg Ser Val His Arg Asn Phe Glu Asp 
835 840 845 

Arg Glu Arg Gin Glu Leu Gly Ser Pro Glu Glu Arg Leu Gin Asp Ser 
850 855 860 

Ser Asp Pro Asp Thr Gly Ser Glu Glu Glu Gly Ser Ser Arg Leu Ser 
865 870 875 880 

Pro Pro His Ser Pro Arg Gly Glu Thr Leu Ala Glu Thr Trp Thr Arg 
885 890 895 

Asp Phe Thr Arg Met Gin Asp lie Pro Glu Glu Thr Glu Ser Arg Asp 
900 905 910 



Gly Glu Ala Val Ala Ser Glu Ser 
915 920 



6 



<210> 3 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 3 

Arg Arg Arg Ser Leu Pro Ala Gly Asp Ala Leu Tyr Leu Ser Phe Asn 
1 ~ 5 10 15 

Pro Pro 



<210> 4 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 4 

Arg Gin Ser Leu Leu Gly Ser Arg Arg Gly Arg Ser Ser Leu Ser Leu 
15 10 15 

Ala Lys 



<210> 5 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 5 

Arg Gly Glu Thr Leu Ala Glu Thr Trp Thr 
15 10 



<210> 6 
<211> 6 
<212> PRT 

<213> Artificial Sequence 



J 
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<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<220> 

<221> MOD_RES 
<222> (2) 

<223> basic amino acid 
<220> 

<221> MOD_RES 
<222> (4) 

<223> hydrophobic amino acid 
<220> 

<221> MOD_RES 
<222> (5) 

<223> any amino acid 
<400> 6 

Arg Xaa Ser Xaa Xaa Gly 
1 5 



<210> 7 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 7 

Cys Pro Arg Arg Arg Ser Leu Pro Ala Gly Asp Ala Leu Tyr Leu Ser 
15 10 15 

V 

Phe Asn Pro Pro 
20 



<210> 8 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 



<400> 8 

Cys Arg Gin Ser Leu Leu Gly Ser Arg Arg Gly Arg Ser Ser Leu Ser 
15 10 15 



Leu Ala Lys 



<210> 9 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 9 

Cys Arg Gin Ser Leu Leu Gly Ser Arg Arg Gly Arg Ser Ser Leu Ser 
15 10 15 

Leu Ala Lys 



<210> 10 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 10 

tgtagatcct cggcggcgcg ctctccccgc a 



<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 11 

ggtgatgccc atggtctcca gcaggat 



<210> 12 

<211> 28 

<212> DNA 

<213> Artificial 



Sequence 



9 



<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 12 

atcctgctgg tgaccatggg catcacca 2 8 



<210> 13 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 13 

gccgtggccg ctccgccttg tcttta 26 



<210> 14 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 14 

taaagacaag gcggagcggc cacggc 



<210> 15 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 15 

Gin Arg lie Thr Lys Tyr 
1 ~ 5 



<210> 16 

<211> 27 

<212> DNA 

<213> Artificial 



Sequence 



10 



<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 16 

gcagaattct gtaacaagag catcaca 



<210> 17 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 17 

gcgctcgagt tagctctcgg aggctacagc ct 



<210> 18 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 18 

Arg Arg Lys Ser Leu Val Gly Thr Pro Tyr Trp Met Ala Pro Glu 
1 " 5 10 15 



<210> 19 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<220> 

<221> MOD_RES 
<222> (12) 

<223> phosphorylated Thr 
<400> 19 

Leu Cys Leu Cys Arg Arg Lys Ser Leu Val Gly Thr Pro Tyr Trp Met 
15 10 15 



Ala Pro Glu 



11 



<210> 20 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<220> 

<221> M0D_RES 
<222> (2) 

<223> basic amino acid 
<220> 

<221> MOD_RES 
<222> (4) 

<223> hydrophobic amino acid 
<220> 

<221> MOD_RES 
<222> (5) 

<223> any amino acid 
<400> 20 

Arg Xaa Ser Xaa Xaa Leu 
1 5 



<210> 21 
<211> 52 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
polypeptide 

<400> 21 

Cys Thr Pro Ala Ala Pro Ala Val Pro Ala Val Pro Gly Pro Pro Gly 
15 10 15 

Pro Arg Ser Pro Gin Arg Glu Pro Gin Arg Val Ser His Glu Gin Phe 
20 25 30 

Arg Ala Ala Leu Gin Leu Val Val Asp Pro Gly Asp Pro Arg Ser Tyr 
35 40 45 

Leu Asp Asn Phe 
50 



12 



<210> 22 
<211> 25 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
polypeptide 

<400> 22 

Arg Val Ser His Glu Gin Phe Arg Ala Ala Leu Gin Leu Val Val Asp 
15 10 15 

Pro Gly Asp Pro Arg Ser Tyr Leu Asp 
20 25 



<210> 23 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 23 

Cys Ser Gly Asp Arg Arg Arg Ala Gly Pro Glu Lys Arg Pro Lys Ser 
1 5 10 15 

Ser 



<210> 24 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<220> 

<221> M0D_RES 
<222> (3) 

<223> any amino acid 
<220> 

<221> M0D_RES 
<222> (6) . . (7) 

<223> any amino acid and this range may encompass one or 
two residues 
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<400> 24 

Arg Arg Xaa Ser Leu Xaa Xaa Gly 
1 5 



<210> 25 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<220> 

<221> MOD_RES 
<222> (2) 

<223> any basic amino acid 
<220> 

<221> MOD_RES 
<222> (4) 

<223> any hydrophobic amino acid 
<220> 

<221> MOD_RES 
<222> (5) 

<223> any amino acid 
<220> 

<221> MOD_RES 

<222> (6) 

<223> Gly or Leu 

<400> 25 

Arg Xaa Ser Xaa Xaa Xaa 
1 5 



<210> 26 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 26 

gcggaattca tgtctcggat cgaatccctc a 



14 



<210> 27 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
oligonucleotide 

<400> 27 

gtcactgagc tcgtccacgc agggga 26 



<210> 28 
<211> 18 
<212> PRT . 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<220> 

<221> MOD_RES 
<222> (14) 

<223> phosphorylated Ser 
<400> 28 

Arg Arg Arg Ser Leu Pro Ala Gly Asp Ala Leu Tyr Leu Ser Phe Asn 
15 10 15 

Pro Pro 



<210> 29 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<220> 

<221> M0D_RES 
<222> (4) 

<223> phosphorylated Ser 
<400> 29 

Arg Arg Arg Ser Leu Pro Ala Gly Asp Ala Leu Tyr Leu Ser Phe Asn 
1^5 10 15 



Pro Pro 



15 



<210> 30 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<220> 

<221> M0D_RES 
<222> (12) 

<223> phosphorylated Tyr 
<400> 30 

Arg Arg Arg Ser Leu Pro Ala Gly Asp Ala Leu Tyr Leu Ser Phe Asn 
1 ~ 5 10 15 

Pro Pro 



<210> 31 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 31 

Cys Ala Thr Thr Ala Arg Gly Gly Pro Gly Lys Ala Gly Ser Arg Gly 
15 10 15 

Arg Phe Ala Gly His Ser Glu Ala 
20 



<210> 32 
<211> 49 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 



<400> 32 

Cys Thr Pro Ala Ala Pro Ala Val Pro Gly Pro Pro Gly Pro Arg Ser 
15 10 15 



16 



Pro Gin Arg Glu Pro Gin Arg Val 
20 

Leu Gin Leu Val Val Asp Pro Gly 
35 40 



Ser His Glu Gin Phe Arg Ala Ala 
25 30 

Asp Pro Arg Ser Tyr Leu Asp Asn 
45 



Phe 



<210> 33 
<211> 56 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 33 

Ser Tyr Leu Ser Ser Leu Ser Leu Ser Ser Ser Thr Tyr Pro Pro Pro 
15 10 15 

Ser Trp Gly Ser Ser Ser Asp Gin Gin Pro Ser Arg Val Ser His Glu 
20 25 30 

Gin Phe Arg Ala Ala Leu Gin Leu Val Val Ser Pro Gly Asp Pro Arg 
35 40 45 

Glu Tyr Leu Ala Asn Phe lie Lys 
50 55 



<210> 34 
<211> 54 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 34 

lie Ser Thr Ser Asn Leu Tyr Leu Pro Gin Asp Pro Thr Val Ala Lys 
15 10 15 

Gly Ala Leu Ala Gly Glu Asp Thr Gly Val Val Thr His Glu Gin Phe 
20 25 30 

Lys Ala Ala Leu Arg Met Val Val Asp Gin Gly Asp Pro Arg Leu Leu 
35 40 45 
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Leu Asp Ser Tyr Val Lys 
50 



<210> 35 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<220> 

<221> MOD_RES 
<222> (4) 

<223> Variable amino acid 
<220> 

<221> M0D_RES 
<222> (7) 

<223> Variable amino acid 
<400> 35 

Pro Arg Arg Xaa Ser Leu Xaa Gly 
1 5 



<210> 36 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 36 

Pro Arg Arg Lys Ser Leu Val Gly Thr Pro Tyr Trp Met Ala Pro Glu 
1 5 10 15 



<210> 37 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 37 

Pro Arg Pro Phe Ser Asp Tyr Gly Gin Leu Ala Ser Arg Ser Leu 
1 5 10 15 
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<210> 38 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 38 

Arg Arg Arg Thr Phe Pro Gly Val Ala Ser Arg Arg Asn Pro 
15 10 



<210> 39 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 39 

Pro Arg Pro Leu Ser Met Pro Ala Asp Gly Asn Trp Met Gly lie 
1 5 10 15 



<210> 40 

<211> 15 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 40 

Arg Arg Arg Trp Leu Leu Pro Asp Pro Glu Phe Pro Leu Ser Leu, 
! ~ ~ 5 10 15 



<210> 41 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 



19 



<400> 41 

Arg Arg Gin Thr Arg Val lie Arg Thr Gly Arg Asp Arg Gly Ser 
15 10 15 



<210> 42 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 42 

Arg Arg Arg Val Ser Leu Pro Val Ala Met Glu Glu Glu lie Ala Ala 
1 5 10 15 

Leu Val 



<210> 43 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 43 

Pro Arg Arg Leu Ser Leu Gly Ser Pro Glu Ser Arg Ala Val Gly Leu 
1 ~ 5 10 15 



<210> 44 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<220> 

<221> MOD_RES 
<222> (14) 

<223> Variable or undetermined amino acid 



<400> 44 

Gly Arg Arg Cys Ser Leu Thr Gly Ser Glu Gly Lys Phe Xaa Gly Leu 
15 10 15 



20 



Trp Gly 



<210> 45 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 45 

Pro Arg Arg Arg Ser Leu Pro Ala Gly Asp Ala Leu Tyr Leu Ser Phe 
15 10 15 

Asn Pro Pro 



<210> 46 
<211> 21 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 46 

Ser Arg Arg Arg Arg Phe Thr lie Ala Asp Ser Asp Gin Leu Pro Gly 
15 10 15 

Tyr Ser Val Glu Thr 
20 



<210> 47 

<211> 18 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 47 

Ser Arg Arg Gly Arg Ser Ser Leu Ser Leu Ala Lys Ser Val Ser Thr 
1.5 10 15 



Thr Asn 



21 



<210> 48 
<211> 38 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 48 

Pro Phe Leu Gin Leu Ala Tyr Gin Ser Ser Glu Val Leu Ser Glu Arg 
15 10 15 

Gin Ser Leu Leu Leu Ser Gin Lys Gin His Gin Glu Leu Leu Lys Ser 
20 25 30 

Asn Gly Ala Asn Arg Asp 
35 



<210> 49 
<211> 46 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 49 

Ser Leu Arg Ser Lys Thr Thr lie Arg Glu Arg Pro Ser Ser Ala lie 
15 10 15 

Tyr Pro Ser Asp Ser Phe Arg Gin Ser Leu Leu Gly Ser Arg Arg Gly 
20 25 30 

Arg Ser Ser Leu Ser Leu Ala Lys Ser Val Ser Thr Thr Asn 
35 40 45 



<210> 50 
<211> 41 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 50 

Gin Thr His Asp Ser Met Ala Ser Phe Ser Ser Ser His Met Lys Arg 
15 10 15 



22 



Val Ser Asp Val 
20 

Ser Glu lie Lys 
35 



Leu Pro Lys Arg 

Ser lie Ser Glu 
40 



Arg Thr Thr Ser 
25 

Asn 



Ser Ser Phe Glu 
30 



<210> 51 
<211> 44 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 51 

Gly Gin Thr Glu Pro Leu Pro Ala Glu Ala Pro Trp Ala Arg Arg Pro 
15 10 15 

Val Asp Pro Arg Arg Arg Ser Leu Pro Ala Gly Asp Ala Leu Tyr Leu 
20 25 30 

Ser Phe Asn Pro Pro Gin Pro Ser Arg Gly Thr Asp 
35 40 



<210> 52 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic 
peptide 

<400> 52 

Cys Arg Arg Arg Ser Leu Pro Ala Gly Asp Ala Leu Tyr Leu Ser Phe 
15 10 15 

Asn Pro Pro 



